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ABOVE AND IS ADDRESSED TO THE ASSISTANT COMMISSIONER OF PATENTS, WASHINGTON, D.C. 20231 
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In re: U.S. Patent No. 4,452,808 

Issued: June 5, 1984 

To: Gregory Gallagher, Jr. 

For: 4-Arninoalkyl-2(3H)-Indolones 

Assistant Cornrnissioner of Patents 
Box Patent Extension 
Washington, D.C. 20231 

RE: Deposit Account No. 19-2570 

SmithKline Beecham Corporation 
U.S. Patent No. 4,452,808 
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MOV. 6 1997 



Sir: 



Transmitted herewith is an application for extension of patent term under 35 U.S.C. 
§156 with regard to U.S. Patent No. 4,452,808. Two copies are submitted as duplicate 
originals. 

Please charge our Deposit Account No. 19-2570 in the amount of $1,120.00. The 
Commissioner is hereby authorized to charge any additional fees, which may be required, or 
credit any overpayment to Account No. 19-2570. A duplicate copy of this sheet is enclosed. 

Respectfully submitted, 

SMrJffltLINE BBECHAM CORPORATION 




Stephen Venetianer 
Attorney for Applicant 
Registration No. 25,659 

SMITHKLINE BEECHAM CORPORATION 

Corporate Intellectual Property - UW2220 

P.O. Box 1539 

King of Prussia, PA 19406-0939 
Phone (610) 270-5040 
Facsimile (610)270-5090 



For: 



To: . 



In re: 



Issued: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
U.S. Patent No. 4,452,808 
June 5, 1984 
Gregory Gallagher, Jr. 
4-Aminoalkyl-2(3H)-Indolones 



APPLICATION FOR EXTENSION 
OF PATENT TERM UNDER 35 U.S.C. §156 



RECEIVED 



Assistant Commissioner of Patents 



NOV 6 1997 
OFFiGcQFPtTiTiONS 



Box Patent Extension 



RECEIVED 



Washington, D.C. 20231 



NOV _ 6 1997 



PATENT EXTENSION 
A/C PATENTS 



The Applicant, SmithKline Beecham Corporation, a Pennsylvania corporation, represents 
that it is the Assignee of the entire right, title and interest in and to United States Patent No. 
4,452,808 granted to SmithKline Beckman Corporation on June 5, 1984, for 4-Aminoalkyl- 
2(3H)-Indolones by virtue of an assignment recorded on December 7, 1982 at Reel 4075, Frame 
116, and by virtue of a name change from SmithKline Beckman Corporation to SmithKline 
Beecham Corporation filed on July 26, 1989 filed pursuant to Article VIE of the Business 
Corporation Law of Pennsylvania. A copy of the assignment is attached as Attachment A . A 
copy of the Certification reflecting the name change and a copy of the Certificate of Amendment 
to that affect is attached as Attachment B and C . The Applicant hereby requests an extension of 
term of U.S. Patent No. 4,452,808 under 35 U.S.C. §156. The following information as required 
by 37 C.F.R. §1.740 is set forth below: 

(1) The approved product is "REQUIP" (Ropinirole) which is 4-[2- 
(Dipropylamino)ethyl]-l,3-dihydro-2H-indol-2-one monohydrochloride and has the following 
structure: 



IE/10/1997 LB0HD1 00000007 W»:192570 4452008 
01 FCslll 1120.00 CH 
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(2) The approved product was subject to regulatory review under the Federal Food, 
Drug and Cosmetic Act section 505 (21 U.S.C §355). 

(3) The approved product, "REQUIP" (Ropinirole) received permission for 
commercial marketing or use under section 505 of the Federal Food, Drug, and Cosmetic Act (21 
U.S.C. §355) on September 19, 1997. 

(4) The only active ingredient in the approved product "REQUIP" (Ropinirole) is 4- 
[2-(Dipropylamino)ethyl]-l,3-dihydro-2H-indol-2-one monohydrochloride. The active 
ingredient has not been previously approved for commercial marketing or use under the Federal 
Food, Drug and Cosmetic Act or any other Acts. 

(5) This application for extension of patent term under 35 U.S.C. §156 is being 
submitted within the sixty day period permitted for submission under 37 C.F.R. § 1.1720(f), the 
last day for said submission being November 18, 1997. 

(6) The complete identification of the patent for which an extension is being sought is 
as follows: 

Inventor: Gregory Gallagher, Jr. 

Patent Number: 4,452,808 

Issue Date: June 5, 1984 

Date of Expiration: December 7, 2002 

(7) A copy of the patent for which an extension is being sought is attached herewith 
as " Attachment D ". 

(8) A copy of the Certificate of Correction for U.S. Patent No. 4,452,808 is attached 
hereto as Attachment E . A copy of the receipts for the payment of maintenance fees are attached 
as " Attachment F ". " Attachment G ". and " Attachment H ". 
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(9) U.S. Patent 4,452,808 claims the approved product as identified in paragraph one 
hereinabove. More specifically, the approved product is claimed in claims one, two, three, four, 
five, eight, nine, and ten of U.S. patent 4,452,808 as follows: 

Claim one reads: 

1 . A compound of the structural formula: 




in which: 
n is 1-3, 

R is amino, C flower alkylamino, di-(Ci_6-lower alkyl)amino, allylamino, diallylamino, N- 
(Ci_g-lower alkyl)-N-allylamino, benzylamino, dibenzylamino, phenethylamino, 
diphenethylamino, 4-hydroxyphenethyl amino or di-(4-hydroxyphenethyl)amino, and 
r!,R 2 and R 3 are, each, hydrogen or C^-lower alkyl; or a pharmaceutically acceptable, acid 
addition salt thereof. 

The approved product "REQUIP" (Ropinirole) is claimed when n is two, R 1 , R 2 and R 3 
are hydrogen, R is di(Ci_6-lower akyl)amino and the compound is a pharmaceutically acceptable 
acid addition salt thereof. 

2. The compound of claim 1 in which Rl, R 2 and R 3 are hydrogen, n is 2 and R is 
amino, di-n-propylamino, n-propyl-n-butylamino or 4-hydroxyphenethylamino. 

The approved product "REQUEP" (Ropinirole) is claimed in claim two when R is di-n- 
propylamino. 

3. The compound of claim 1 being 4-(2-di-n-propylaminoethyl)-2(3H)-indolone or a 
pharmaceutically acceptable, acid addition salt thereof. 
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The approved product "REQUIP" (Ropinirole) is the hydrochloride salt of the compound 
claimed in claim 3. 

4. The compound of claim 1 being 4-(2-di-n-propylaminoethyl)-2(3H)-indolone as 
the free base. 

The approved product "REQUIP" (Ropinirole) is the hydrochloride salt of the free base 
claimed in claim four. 

5. The compound of claim 1 being 4-(2-di-n-propylaminoethyl)-2(3H)-indolone 
hydrochloride. 

The approved product "REQUIP" (Ropinirole) is claimed specifically is claim five. 

8. A pharmaceutical composition having D2 receptor agonist activity comprising a 
nontoxic, agonist quantity of a compound of the structural formula: 



in which: 
n is 1 to 3 

R is amino, C flower alkylamino, di-(Ci_g-lower alkyl)amino, allylamino, diallylamino, N- 
(Cl-6'l° wer alkyl)-N-allylamino, benzylamino, bibenzylamino, phenethylamino, 
diphenethylamino, 4-hydroxyphenethyl amino or di-(4-hydroxyphenethyl)amino, and 
Ri.R 2 and R3 are, each, hydrogen or Cj^-lower alkyl; or a pharmaceutical^ acceptable, acid 
addition salt thereof, in dosage unit form, combined with a pharmaceutical carrier. 




R 
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The approved product "REQUIP" (Ropinirole) is claimed in claim 8 when n is two, R*, 
R2 and R^ are hydrogen and R is di-(Ci_6-lower alkyl)amino and the compound is a 
pharmaceutically acceptable acid addition salt. 

9. The composition of claim 8 in which the D2-agonist compound is 4-(2-di-n- 
propylaminoethyl)-2(3H)-indolone or a pharmaceutically acceptable, acid addition salt thereof. 

The approved product "REQUIP 11 (Ropinirole) is a pharmaceutically acceptable acid 
addition salt of the composition of claim nine. 

10. The composition of claim 8 in which the D2-agonist compound is 4-(2-di-n- 
propylaminoethyl)-2(3H)-indolone hydrochloride. 



The approved product "REQUIP" (Ropinirole) is claimed in Claim 10. 



Patent Term Extension 4,452,808 
Page 6 

(10) The relevant dates and information pursuant to 35 U.S.C. 156 (g) to enable the 
Secretary of Health and Human Services to determine the applicable regulatory review period are 
as follows: 

(a) The Effective date of the investigational new drug ("IND") application for 
"REQUIP" (Ropinirole) was July 10, 1988, IND Number 31,712; 

(b) New drug application ("NDA") for "REQUIP" (Ropinirole) was initially 
submitted on January 2, 1996 as NDA 20-658; 

(c) NDA 20-658 for "REQUIP" (Ropinirole) was approved on September 19, 

1997. 
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(11) A brief description of the activities undertaken by the applicant during the 
applicable regulatory review period with respect to "REQUBP" (Ropinirole) and the significant 
dates applicable to such activities is attached herewith as " Attachment I ". 
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(12) Applicant is of the opinion that U.S. Patent No. 4,452,808 is eligible for extension 
under 35 USC §156 because it satisfies all the requirements for such extension as follows: 

(a) 35 U.S.C. § 156(a) 

U.S. Patent No. 4,452,808 claims a product; 

(b) 35 U.S.C. §156(a)(l) 

The term of U.S. Patent No. 4,452,808 has not expired before submission 
of this application for extension; 

(c) 35 U.S.C 156 (a)(2) 

The term of U.S. Patent No. 4,452,808 has never been extended; 

(d) 35 U.S.C §156 (a)(3) 

The application for extension is submitted by the owner of record of U.S. 
Patent No. 4,452,808 in accordance with the requirements of 35 U.S.C. § 156(d) and the rules of 
the U.S. Patent and Trademark Office; 

(e) 35 U.S.C. §156 (a)(4) 

The product, "REQUIP" (Ropinirole), has been subject to a regulatory 
review period before its commercial marketing or use; 
(£) 35 U.S.C. § 156(a)(5)(A) 

The permission for the commercial marketing or use-of~ the.product, 

"REQUIP" (Ropinirole), after the regulatory review period is the first permitted commercial 
marketing or use of the product under the provision of the Federal Food, Drug, and Cosmetic Act 
(21 U.S.C. §355), under which such regulatory review period occurred; and 
(g) 35 U.S.C § 156(c)(4) 

No other patent has been extended for the same regulatory review period 
for the product "REQUIP" (Ropinirole). 



(13) The length of extension of the patent term of U.S. Patent No. 4,452,808 claimed 
by applicant is five years, the maximum possible under 35 U.S.C. § 156(g)(6)(A). The length of 
the extension was determined pursuant to 37 C.F.R. §1.775 as follows: 
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(a) The regulatory review period under 35 U.S.C. §156 (g)(1)(B) was from 
July 10, 1988 until September 19, 1997 which is 3,356 days, which is the sum of (1) and (2) 
below. 

(i) The period of review, under 35 U.S.C. §156(g)(l)(B)(i), the 
"Testing Period", was from July 10, 1988 (effective date of IND) until January 2, 1996 (NDA 
submission date), which is 2,731 days. 

(ii) The period of review, under 35 U.S.C. §156(g)(l)(B)(ii), the 
"Application Period", was from January 2, 1996 (NDA submission date) until September 19, 
1997 (NDA approval date), which is 625 days. 

(b) The regulatory review period upon which the period of extension is 
calculated is the entire regulatory review period as determined in sub-paragraph (13)(a) above 
(3,356 days) less 

(i) the number of days in the regulatory review period which were on 
or before the date on which the patent issued (June 5, 1984) which is zero (0) days [3,356 
remaining], and 

(ii) The number of days during which applicant did not act with due 
diligence which is zero (0) days [3,356 remaining], and 

(iii) One-half the number of days determined in sub-paragraph 
(13)(a)(i) after substracting (b)(i) and (ii), or 1,366 days, which leaves 1,991 days; 

(c) The number of days as determined in sub-paragraph (13)(b) (1,991 days) 
when added to the original term of the patent would result in the date, March 8, 2008; 

(d) Fourteen (14) years when added to the date of NDA approval (September 
19, 1997) would result in the date, September 19, 201 1; 

(e) The earlier date as determined in sub-paragraphs (13)(c) and (13)(d) is 
March 8, 2008; 

(f) Since the original patent was issued before September 24, 1984, and no 
request for exemption was filed until after September 24, 1984, five (5) years when added to the 
original expiration date of the patent (December 2, 2002) would result in the date, December 2, 
2007; and 
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(g) The earlier date as determined in sub-paragraph (13)(e) and (13)(f) is 
December 2, 2007. 

Therefore, the length of extension of patent term claimed by Applicant is five (5) years, 
which is the period of time needed to extend the original expiration of term until December 2, 
2007. 

(14) Applicant and the undersigned acknowledges a duty to disclose to the 
Commissioner of Patents and Trademarks and the Secretary of Health and Human Services any 
information which is material to any determination to be made relative to this application for 
extension. 

(15) The prescribed fee of One Thousand One Hundred and Twenty Dollars 
($1,120.00) for receiving and acting upon this application of extension is to be charged to 
applicants Deposit Account 1902570 as authorized in the accompanying letter, which is 
submitted in duplicate. 

(16) Please direct all inquiries and correspondence relating to this application for 
patent term extension to: 

Stephen Venetianer, Esquire 
SmithKline Beecham Corporation 
709 Swedeland Road 
P.O. Box 1539 

King of Prussia, PA 19406-0939 
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(17) Attached hereto is a Declaration signed on behalf of SmithKline Beecham 
Corporation which meets the criteria set forth in 37 CFR § 1.740(b). 



Respectfully submitted, 




Stephen Venetianer 
Attorney for Applicant 
Registration No. 25,659 



CERTIFICATION 

The undersigned hereby certifies that this application for extension of patent term under 35 U.S.C. 
156 including its attachments and supporting papeySis being submkted as duplicate originals. 



Date: 




Stephen Venetianer 
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ATTACHMENT A FEB 23 J333 



FEBRUARY 8, 1983 



TO: WILLIAM H. ED6ERT0N 
P. 0. BOX 7929 
PHILADELPHIA* PA 19101 



UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 



THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE U.S. PATENT AND TRADEMARK OFFICE ON THE REEL AND FRAME 
NUMBER REFERENCED BELOW. A DIGEST OF THE DOCUMENT HAS ALSO BEEN MADE 
AND APPEARS IN THE OFFICE'S RECORDS AS SHOWN; 



ASSIGNOR: 001 GALLAGHER, GREGORY JR. 



DOC DATE: 12/06/82 



RECORDATION DATE: 12/07/82 



NUMBER OF PAGES 001 



REEL/ FRAME 4075/0116 



DIGEST: ASSIGNMENT OF ASSIGNORS INTEREST 



ASSIGNEE: 501 SMITHKLINE BECKMAN CORPORATION, ONE FRANKLIN PLAZA, PHILA 
DELPHIA, PA 19103 A CORP OF PA 



SERIAL NUMBER 6-447564 FILING DATE 12/07/82 

PATENT NUMBER ISSUE DATE 00/00/00 

TITLE OF INVENTION: 4~ AM I NOA LK YL-2 C 3 H ) - I N DOLON E S 

INVENTOR: 001 GALLAGHER, 




SKB 14136 

ASSIGNMENT 

WHEREAS 



WHEREAS I, GREGORY GALLAGHER, JR. of 1130 Hollow Road 
en^t?ed: ' ^^^ia 19426, have made an invent ' 

" 4-AMINOALKYL- 2 ( 3H) -INDOLONES " 

ana other"™! uSS-JSSiai; a^lnr^^riM?^ 1 ^^ 41 - 0 ^ 

the State of Pennsylvania and having its principal place of 

iSfSS"?^ ° ne . F " n * lin Philadelphia? Penns?Ivaniaf 

19103, the receipt of which is hereby acknowledged and 

continuation-in-part of said application, and all SJt«s 
o^Kn'ed^th^reSjr' 3 "* f °" ± *» ^rSJ^'b. 

C0RPORATTnN f ^ the ^ 3 f Sign *° the said SMITHKLINE BECKMAN 
Se? o? ?ts ^iL'lS^ °P tlona Hy in its own name or in the 
names of its related companies, to apply for. obtain and 

applications or other instruments) proper to effectuate rh» 

Signed at PhUaderi^hia, Pennsylvania 
Date : Dec eifeg P ftft 2 ■, 

DEC-71SU2 

State of Pennsylvania ./ ) r jGi-«? ' 
County of Philadelphia /^F^^''<^# 

' 11 1; IStMSjWSK 

Greco™ r!?^! mS ' * Notar y Public, personally appeared 
executed Si X^' Jr ' kn0 V" to me to be th * person who 
act a^d d^el. 90109 3SS ^ nment ™* acknowledged it to be his 




1982. 



Witness my hand and seal this 6th day of December, 



GERTRUDE S. HALBHERR 
Notary Public. Phila.. Phila. Co. 
My Commission Expires March 15, 1938 



ATTACHMENT I 
"KEQUIP® 

Chronology of Significant Activities 
IND 31,712 Submissions 



Date (Serial Number) Action 

June 10, 1988(0001 ^ WiTT^n 
July 19, 1988 (001) 



Amendment to IND 



Au S ust 18,1988(002) | Response to FDA 

Request for Information 

October 3, 1988 (003) I Amendment to IND 



IND Safety Report 



December 2, 1988 
(004) 

March 17, 1989 (005) I Amendment to IND 



Marc h 20, 1989(006) | Response to FDA 

Request for Information 



June 12, 1989 (007) Amendment to IND 



Information Amendment: 
Pharmacology/Toxicology 
reports 

Response to questions 
regarding chemistry of the 
drug substance 
New protocol AOS and 

Pharmacology/Toxicology 
reports 

Initial safety report 

Letter to investigator sent as a 
result of safety report 
Response to questions 
regarding chemistry and 
manufacture of the drus 
substance and drug product 
and preclinical sections of the 
original IND 



July 28, 1989 (008) 



Response to FDA 
Request for Information 



IND Safety Report 



September 26, 1989 
(009) 

October 26, 1989 (010) I Amendment to IND 



November 14, 1989 ■ IND Safety Report 
(011) 1 



Updated specifications for 
tablets 



Additional information 
regarding the impurity profile 
of Route B material 
Initial safety report 

Pharmacology/Toxicology 
reports 



Follow-up safety report 



November 16, 1989 
(012) 



Annual report 



January 12, 1990(013) 



February 2, 1990(014) 



Response to FDA 
Request for Information 



Letter to FDA 



Confirmation of meeting with 
FDA for January 24. 1990 



Minutes of January 24, 1990 
meeting with FDA 



Pagel 



Date (Serial Number) Action 

April 10, 1990 (015) IND Safety Report 
A P ril 11. 1990(016) Amendment to IND 

August 1, 1990 (017) Amendment to IND 
August 6, 1990 (018) IND Safety Report 
] September.21, 1990 Annual Report 
(019) 


Description 

_ Initial safety report 

Revised Chemistry, 

lvianuidLiuring ana controls 
information relevant to Route 
B material 

Change of corporate name 
Follow-up safety report j 


October 5, 1 990 (020) Amendment to IND 

October 22, 1990 (021) Amendment to IND " 
December 7, 1990 IND Safety' Report 
(022) ; 1 

December 20, 1990 Response to FDA 

(° 23 ) Request for Information 

January 18, 1991 (024) IND Safety Report 
Februaf y I 4 . 1991 IND Safety Report 

(025) [_____ 

February 28, 1991 Amendment to IND 
(026) 


Pharmacology/Toxicology 
reports 

New protocol C7 106 
Initial safety report 

Information rpaarHinrr tV\o> 1 1 

^uvunauyu j-t^aiLnn£j me i I 

year monkey study 

Follow-up safety report | 
runow-up safety report 1 

t. ncuniacuiugy/ i oxicoiogy I 

reports 


March 8, 1991 (027) 
June 21, 1991 (028) 


General Correspondence 
IND Safety Report 


Request that the clinical hold 

be lifted 

Initial safety report j 


I June 21, 1991 (029) 


Response to FDA 
Request for Information 


Information regarding the 1 1 
year monkey study J 


June 24, 1991 (030) 
June 25, 1991 (031) 
June 26, 1991 (032) 
July 10, 1991 (033) 
July 12, 1991 (034) 

July 19, 1991 (035) 

August 12. 1991 (036) 
August 12 1991 (037) 


IND Safety Report 
IND Safety Report 
IND Safety Report 
IND Safety Report 
IND Safety Report 

. j 

Amendment to IND 

i 

' 1 
IND Safety Report I 
Amendment to IND r 
' C 


Follow-up safety report 

Initial safety report 
Follow-up safety report 1 
Follow-up to a written report^ 
Follow-up to a written report 

Revision) | 

Revised protocol, new 
nvestigators and container 
abels for protocol C7 106 
? ollo w-up to safety report 
^ew investigators for protocol 
:7106 1 



Page 2 



Date (Serial Number) I Action 

August 13, 1991 (038) Amendment to IND 



August 16. 1991 (039) 
August 16, 1991 (040) 

September 5, 1991 
(041) 



September 12, 1991 

(042) 

November 25, 1991 

(043) 

November 25, 1991 
(044) 

November 26, 1991 
(045) 



December 6, 1991 
(046) 

February 24, 1992 
(047) 

February 28, 1992 
(048) 

March 23, 1992 (049) 
June 2, 1992 (050) 
June 18, 1992 (051) 



Au-gust 20, 1992 (053) 
August 27, 1992 (054) 



Annual report 
IND Safety Report 

Amendment to IND 



Amendment to IND 
General correspondence 
Amendment to IND 
Amendment to IND 

Amendment to IND 
Amendment to IND 
Request for Guidance 
Amendment to IND 
Amendment to IND 
Amendment to IND 



Description 

Pharmacology/Toxicology 
reports 

Follow-up to a written report 
(revision) 

Revised drug product 
manufacturing directions; 
updated drug substance and 
drug product stability datn 

New investigators for protocol 
C7106 

New safety monitors 

Pharmacology/Toxicology and 
Clinical reports 

New investigators for protocol 
C7106; new protocols C7107 

and C7107A 

Details of new route D 
synthesis 

PharmacologyAoxicology and 
Clinical reports 

Review of Phase III plans 



Amendment to IND 
Amendment to IND 



New investigators for 
rotocolsC'7107 and Ci 1 07 A 
New investigators for 
irotocols C7107 and C7107A 

Pharmacology/Toxicology and 
Clinical reports 

Follow-up to a written report 
(revision) 

Change in protocol 044 and 
054 

New investigators for protocol 
044 and 054; updated 
Chemistry, Manufacturing and 
Controls information 
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March 11, 1993 (067) 



March 22, 1993 (068) 



April 12, 1993 (069) 



April 20, 1993 (070) - 
May 25, 1993 (071) 
July_8, 1993 (072) 



IND Safety Report 

IND Safety Rep ort 
IND Safety Rep ort 
ND Safety Report 

IND Safety Rep ort 
Amendment to IND 



Amendment to IND 



Amendment to IND 



July 14, 1993 f073^ 



July 22, 1993 (074) 



Amendment to IND 



Request for End of Phase 
2 Meetin 

Amendment to IND 

IND Safety Rep ort 
IND Safety Rep ort 
SB Minutes of the End of 
Phase 2 Meetin i 



New investigators for 
rotocols 044 and 054 
Follow-up to a written report 

Follow-up to a written rep ort 
Foilow-up to a written rep ort 
Follow-up to a written report 

"ollow-up to a writt en report 
New protocol, new 
investigators and container 
labels for protocol 055 
New investigators for 
protocols: 040, 041, 092, 044 
and 054; container labels for 
rotocol C7 107(04 n 

Pharmacology/Toxicology and 
Clinical reports 



New protocol, new 
investigators and container 
labels for protocol 05 1 



Pharmacology/Toxicology 
reports 

Initial safety report 
Initial safety report 
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Date (Serial Number ) 

August 6, 1993 (075) 



Octobers, 1993 (076) 

September 10, 1993 
(077) 

September 14, 1993 
(078) 

September 27, 1993 
(079) 

Octobers, 1993 (080) 



Action 

Amendment to IND 



October 26, 1993 (081) 

December 1, 1993 
(082) 



Amendment to IND 
IND Safety Report 
Annual report 
IND Safety Report 
Amendment to IND 



General correspondence 
General correspondence 



December 30, 1993 
(083) 

January 24, 1994 (084^ 
February 7, 1994(085) 
February 16, 1994 
(086) 

February 21, 1994 

(087) 

February 25, 1994 
(088) 

March 15, 1994(089) 



Amendment to IND 



IND Safety Rep ort 
IND Safety Rep ort 
IND Safety Report 

IND Safety Report 

Amendment to IND 

General correspondence 



Description 

Change in protocol 092 and 

new/revised investigator 

information for protocols 041 

044, 051, 054 and 055 

Pharmacology/Toxicology 
reports 

Initial safety report 



Follow-up safety report 



Pharmacology/Toxicology 
eports 



SB Minutes of FDA/SB 
telephone conference 
New safety monitor 



Agrij _M994 (Q9Q) [Nn Safrfy p 



April 12, 1994 (091) Amendment to IND 



New/revised investigator 
information for protocols 044, 
051,054, 055 and 0 97 
Initial safety report 
Initial safety report 
Initial safety report 

Initial safety report 

Change in protocol and new 
investigator for protocol 090 
Request waiver from in vivo 
oioequivalence trial 



Initial safety report 



April 22, 1994(092) Amendment to 



IND 



New/revised investigator 
information for protocols 051, 
054, 055 and 090 



Modified synthetic processes 
and analytical data 
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Date (Serial Numbed 

1 ADril ^7 1 QQa ( r riQ-i\ 


Action 

Amendment to IND 


Description 

New investigator information 
for protocol 090 


April 29. 1994(094) 
May 10. 1994 f095) 


Amendment to IND 


Chemistry, Manufacturing and 
Controls information on five 
strengths of white tablets (0.25, 
0.5, 1, 2 and 5 mo) 


May 24. 1994 (096) 
June 9, 1994 (097) 

June 29, 1994 (098) 


IND Safety Report 
IND Safety Report 
Response to FDA 
Request tor Information 
Request for Guidance 


Initial safety report 
_ Follow-up safety report 

Information requested at end of 
Phase 2 meeting 
Analysis of efficacy data for 
phase 3 studies 


June 30, 1994 (099) 
July 1, 1994(100) 


Amendment to IND 


New investigator and new 
safety monitor information for 
protocol 090 


July 12, 1994(101) 
July 15, 1994 (102) 
July 29. 1994(103) 


IND Safety Report 
IND Safety Report 
General Correspondence 
Amendment to IND 


Initial safety report 

Follow-up safety report 

New safety monitor 

Pharmacology/Toxicology and 
Clinical reports 


August 12, 1994(104) 
August 15, 1994(105) 

1 August 19, 1994 (106) 
August 25, 1994(107) 
September 2, 1994 

(108) 

October 12, 1994(109) 
October 21, 1994(110) 


IND Safety Report: 
Amendment to IND 

IND Safety Report 
IND Safety Report 
Annual Report 

IND Safety Report 


Initial safety report 
New/revised investigator 
information for protocols 04 1 , 

054, 055 and 090 | 

Initial safety report 

Initial safety report \ 

Initial safety report J 


October 28, 1994(111) 

November 1 1 1994 i 

(112) 


IND Safety Report 
IND Safety Report 

. i 

in u Safety Report ] 

— r 


Follow-up safety report " | 
Initial and follow-up safety 1 

"eports 

nitial and follow-up safety 
eports 


November 29,.I994 I 

1U3)__ 

December 5, 1994 [ 
(114) 


ND Safety Report I 

. r 

ND Safety Report p 


nitial and follow-up safety I 

eports . 

: o!low-up safety report 
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Date (Serial Number) 

Decembers, 1994 
(115) 



Action 

IND Safety Report 



Description 

Follow-up .safety report 



December 16, 1994 
(116) 

December 20, 1994 
(117) 



IND Safety Report 



IND Safety Report 



December 21, 1994 
(1 IS) 



December 22, 1994 
(119) 



December 23, 1994 
(120) 



IND Safety Report 

Request for Pre-NDA 
Meeting 



Follow-up safety report 



Follow-up safety report 



IND Safety Report 



January 19, 1995 (121) 



Response to FDA 
Request for Information 



January 23. 1995 (122) IND Safety l^nrr 



Ja nuary 26, 1995 (123) IND SafPtv 



February 1, 1995 (124) 
February 9, 1995 (125) 
February 9 ; 1995 (126) 

February 20, 1995 
(127) 

February 9, 1995 (128) 



General Corresponde nce 

IND Safety Report 

Response to FDA request 
for Information 



Response to FDA 
Request for Informa tion 
IND Safety Report 



Initial safety report 

Briefing document for Pre- 
NDA meetin? 



Follow-up safety report 



Addendum to Pre-NDA 
briefing document 



Follow-up safety report 



Follow-up safety report 



New safety monitor 

Follow-up safety report 

Response rn questions in FDA 
letter -of 28 November 1994 



March i, 1995 H29j 
March 29, 1995 (1301 



April 3 f 1995 (131) 



April 5, 1995 P 321 
April 6, 1995 (133) 



A^nMK 1995 (134) 



April 14, 1995 (135) 



April IS, 1995 (136) 



IND Safety Rep ort 
IND Safety Report 



Addendum to Pre-NDA 
briefing 'document 
Follow-up safety report (copy 
of serial #125 to correct error 
in seriaJ #) 



Amendment to.IND 



IND Safety Report 
General Correspondence 



General Correspondence 



Letter to FDA 



Initial safety report 
Follow-up safety report 



Pharmacology/Toxicology 
reports 



Follow-up safety report 



SB minutes of the pre-NDA 
meeting 



Toxicology Interaction Studies 



IND Safety Report 



Briefing document for 
scheduled meeting of 25 April 
1995 



Follow-up safety report 
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Date (Serial Number) 


Action 


Description 


April 18, 1995 (137) 


Response to FDA 
Request for Information 


Biopharmaceutics data 


May 1 1, 1995 (138) 


Amendment to IND 


New/revised investigator 
information for protocols 05 1 , 
055 and 090 


May 22, 1995 (139) 


General Correspondence 


SB minutes of meeting of FDA 
and SB statisticians 


June 5, 1995 (140) 


General Correspondence * 


SB minutes of pre-NDA 
meeting - CMC 


June 13, 1995 (141) 


IND Safety Report 


Follow-up safety report 


July 26, 1993 (142) 


IND Safety Report 


Initial safety report 


Au?ust3, 1995 (143) 


IND Safety Report 


Follow-up safety report 


August 3, 1995 (144) 


General Correspondence 


Trademark 


August 7, 1995 (145) 


IND Safety Report 


Follow-up safety report 


September 14, 1995 
(146) 


Annual Report 




September 12, 1995 
(147) 


General Correspondence 


Correction of error in 
volume/pase numbers 


October 23. 1995 (148) 


IND Safety Renort 


Initial safety report 


1 October 27, 1995 (149) | IND Safety Report 


Follow-up safety report I 



Page 8 



REQUIP® 
Chronology of Significant Activities 
,712 Submissions: Post NDA Submission (December 29, 1995) 



Date (Serial Number) 


Action 


Description 


January 3, 1996(150) 


IND Safety Report 


Initial safety report 


January IS. 1996 (151) 


IND Safety Report 


Initial safety report 


January 31, 1996 (152) 


IND Safety Report 


Follow-up safety report 


Februarys, 1996(153) 


IND Safety Report 


Follow-up safetv report 


February 15, 1996 
(154) 


IND Safety Report 


Follow-up safety report 


March 1, 1996(155) 


IND Safety Report 


Initial safety report 


March 12, 1996(156) 


IND Safety Report 


Follow-up safety report 


April 5, 1996(157) 


IND Safety Report 


Follow-up safetv reoort 


July 29, 1996(158) 


IND Safety Report 


Initial safety report 


August 9, 1996(159) 


IND Safety Report 


Follow-up safety report 


August 26, 1996(160) 


IND Safety Report 


Follow-up safety report 


Septembers, 1996 
(161) 


IND Safety Report 


Follow-up safetv report 


September 13, 1996 
(162) 


Annual Report 




September 10, 1996 


IND Safety Report 


Follow-up safety report 


October 23. 1996(164) 


IND Safety Report 


Follow-up safety report 


November 13, 1996 
(165) 


IND Safety Report 


Initial safety report 


November 18, 1996 
(166) 


IND Safety Report and 
Amendment to IND 


Initial safety report and 
investigator letter 


February 14, 1997 
(167) 


IND Safety Report 


Initial safety report 


February 27, 1997 
(168) 


IND Safety Report and 
Amendment to IND 


Initial safety report and 
investigator letter 


March 6, 1997(169) 


IND Safety Report 


Initial and follow-up safetv 
report 


March 19 1997 (170) 


u\u oarety Report 


Initial safety report 


April 24, 1997 (171) 


IND Safety Report and 
Amendment to IND 


Initial safety report and 
investigator letter 


April 30, 1997(172) 


IND Safety Report 


Follow-up safety report 


May 15, 1997(173) 


IND Safety Report 


Follow-up safety report 


May 30, 1997 (174) ] 


[ND Safety Report 


Initial safety report 


June 30, 1997 (175) ] 


[ND Safety Report ] 


Follow-up safety report 
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Date (Serial Number) 


Action 


Description 


JulyS, 1997(176) 


Amendment to IND 


r nauiidLUiOgy/ IOXIC0I02V 

renorts 


July 10, 1997(177) 


IND Safety Report and 
Amendment to IND 


Initial safety report and 

in ve^ricrntnr Ipft/^r 


July 15, 1997(178) 


Amendment to IND 


New protocol, new 

hi > viu^uiui^ <1I1U iclucIS roi 

protocol 1^5 


July 18, 1997(179) 


IND Safety Report 


Initial safety report 


August 15, 1997 (180) 


IND Safety Report 


Initial! 5inH fnllrww nr\ c^f^tx, 

iniiiai unu iuiiuw-up sdiety 
report 


August 21, 1997(181) 


IND Safety Report 


Ainiiai unu njiiuw-up ouiety 
repon and investigator letter 


August 27, 1997(182) 


General Correspondence 


New safety monitor 


September 4, 1997 
(183) 


IND Safety Report 


i uuuvv-up sareiy lepoit 


September 4, 1997 

f 1 0 A \ 

(184) 


Annual Report 




September 17, 1997 
(185) 


Amendment to IND 


Correction of CMC 
information provided in Serial 
# 178 


September 22, 1997 
(186) 


IND Safety Report 


Follow-up safety report 
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REQUIP® 
Chronology of Significant Activities 
-NDA 20-658 Submissions 



Date (Serial Number) | Action" 



December 29, 1995; 
received by FDA 
January 2, 1996 



NDA 



March 6, 1996(1) 



Response to FDA 
Request for Information 



March S, 1996 (2) 



Response to FDA 
Request for Information 



Description 



Attachments 1-5 of clinical 
study 038 for FDA statistical 
reviewer 



Pharmacokinetics synopses in 
WordPerfect and raw data 



March 20, 1996(3) 



Response to FDA 
Request for Information 



Carcinogenicity SAS datasets 



March 22, 1996(4) 
March 28, 1996 (5) 
April 4, 1997 (6) 



General Correspondence 



Review status 



General Correspondence 



CANDA Revisions 



Response to FDA 
Request for Information 



SAS datasets for clinical 
studies 054 and 032 



April 11, 1996 



Response to FDA 
Request for Information 



April 17, 1996 (7) 



Response to FDA 
Request for Information 



Sent to FDA Compliance with 
regard to location of specific 
investigator information and 
compliance statements 



SAS datasets for clinical study 
044 



April 19, 1996 (8) 



Response to FDA 
Request for Information 



SAS datasets for clinical study 
040 



April 30, 1996 (9) 



Response to FDA 
Request for Information 



Information requested by 
compliance regarding FDA site 
audits 



July 11, 1996 (10) 



Response to FDA 
Request for Information 



Case report forms for syncope 
patients 



July 16, 1996 (11) 



Response to FDA 
Request for Information 



Unannotated labeling in 
WordPerfect 



October 3, 1996 (12) Correspondence 
November 8, 1996 (13) R^onse to Request 



Safety update 



January 8, 1997 (14) Correspond ence 



Safety update 



Response to approvable letter 



January 23, 1997 (15) 



Correspondence 



Briefing document 



February 13, 1997 (16) 



Correspondence 



SB minutes of 31 January 1997 
telephone conference 



March 28, 1997 (17) 



Response to the 
Approvable Letter 



Safety update 
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Date (Serial Number) 


Action 


Description 


April 9, 1997 (18) 


Revision to Serial # 17 




May 6, 1997 (19) 


Response to Request for 
Information 


Eye lesions observed in 
carcinogenicity studies 


June 20, 1997 (20) 


Amendment to NDA 


Degradation product 


August 19, 1997 (21) 


Final Printed Labeling 




August 19, 1997 (22) 


Amendment to NDA 


Dissolution testing 
methodology and 
specifications 


August 25, 1997 (23) 


General Correspondence 


Draft labeling 



Page 12 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re: U.S. Patent No. 4,452,808 

Issued: June 5, 1984 

To: Gregory Gallagher, Jr. 

For: 4-AMINOALKYL-2(3H)-INDOLONES 

Assistant Commissioner of Patents 
Box Patent Extension 
Washington, DC 20231 

DECLARATION 

Sir: 

The undersigned, Attorney for SmithKline Beecham Corporation, which is the applicant 
for extension of patent term under 35 U.S.C. §156 with respect to U.S. Patent No. 4,452,808 
hereby declares that: 

(1) That he is an attorney authorized to practice before the Patent and Trademark 
Office and that he has general authority from the owner to act on behalf of the owner in patent 
matters. 

(2) He has reviewed and understands the contents of the application being submitted 
pursuant to 35 U.S.C. §156 and the guidelines for extension of patent term under 37 C.F.R. 
§1.740. 

(3) He believes the patent is subject to extension pursuant to 35 U.S.C. §156 and the 
guidelines for extension of patent term under 37 C.F.R. §1.710. 

(4) He believes an extension of the length claimed is fully justified under 35 U.S.C. 
§156 and the applicable regulations; and 



U.S. Patent No. 4,452,808 
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(5) He believes the patent for which the extension is being sought meets the 
conditions for extension of the term of a patent as set forth in 35 U.S.C. §156 and the guidelines 
for extension of patent term under 37 C.F.R. §1.720. 

The undersigned hereby declares further that all statements made herein of his own 
knowledge are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any extension of patent term issuing thereon. 



SMITHKLINE BEECHAM CORPORATION 
Corporate Intellectual Property - UW2220 
P.O. Box 1539 

King of Prussia, PA 19406-0939 
Phone (610) 270-5040 
Facsimile (610)270-5090 



N:\SV\PATDEREQ.DOC 




Stephen Venetianer 
Registration No. 25,659 



f)'SC8-221-(Q-7l) 

ATTACHMENT B 




September 7, 1990 

department of &tate 

TO ALL TO WHOM THESE PRESENTS SHALL COMB, GREETING: 



Pennsylvania, s S; 

"» ^ That from an _ ination of ^ 

■ and corporate records of this department, it appears that 
•Sn.ith.line BecKman Corporation ■ , . Pennsylvania 
-corporate* June 29, 1929 , changed Us ^ ^ 

"SMmuCLINB BEEGIAM CORPORATION", by virtue of ArticJes Qf 

Amendment herein filed July ? 6 M) o () „ 

^uiy -0, JJ8!>, pursuant to the provisic 

or Article VIII of the Business Corporation Law. 



ions 



«m. . p resmtly subsistl „ E corporMi<)n _ ^ ^ 




IN TESTIMONY WHEREOF I t, s 

Seal of the Commonwealth to be 

the day and . 




secretary of the LommonweaTtir 



Clk 



ATTACHMENT C 





t,Pxsstrta ftpU (Bom?, <8mt% : 

fflljntUB, In and by AnJde VIII of the Busman Corvcration Uw 
mended, the Department ofState > is .mthcriud *^ rmndtml to hZT ' 

_ _ ; CE8J3FJCATE; OF AMENDMENT 

^ncing the an^ment o^the Artkdet cf Inccrporetion of a buainem ccrpccwtai 
orgtnlMed und«r or w^t to t^prov«o« of that Uw/ud 

•' ' 



.«.'"• *"-..-'•*.* • 1'-,"!.'" - ' •/■ 



. v ;-'-.-.V: 

■.. .1.; -wi, 



■ 1 -v ; tti>* 



-■■•.■"i-fe; 

• 

. . .-.*.. ^ 

.1 ;* - 




ATTACHMENT D 

United States Patent m \ mi 4,452,808 

Gallagher, Jr. [45} Jun. 5, 1984 

o/ 

[54] 4.AMINOALKVL-2(3H).INDOLONES FOREION PATENT DOCUMENTS 

[751 Inventor: Gregory Gallagher, Jr., Collegeville, MJg73 J/|972 c^uda „_ S48/486 

Pa. 

[73] Assignee: Serthkline Beckmaa Corporation, ^Z^ml^Z^TH^SnSl^ 

Philadelphia, Pa. AaHHi AgeH^Firm-VT^m H. Edgerton; 

[21] Appl. No.: 447,564 Richard D. Foggio; Alan D. Lourie 

[22] Filed: Dec. 7, 1982 ^ ABSTRACT 

[3»] Q i "~CS7*D 209/32; A6I K 3 1/40 a series of new chemical compound, which we 4- 

121 r SIS aminodkyl-2(3HH»do!ones tea been demon.tr.tcd to 

[58] Field of Search 548/^6:424/274 be Dj-agonists useful for treating hypertension. A rep-- 

[56] References Cited resentative compound of the scries is 4-di-n- 

U.S. PATENT DOCUMENTS propyuuninoe!hyl-2(3H>indo!one. 

3.573.310 3/1971 Van Dyke „ 548/486 rv^ta- 

4,317,944 2/1982 Huffman ct al. . 12 Ctatai, No Drawing* 
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4-AMINOALKYL-2C3HMNDOLONES 

This invention relates to certain novel 4-aminoaIkyI- 
2(3H)-intfoIones as well as to anti-hypertensive compo- 
sitions ancf methods which use them. 

BACKGROUND OF THE INVENTION 

4-Aminoalkyl-7-hydroxy-2(3H)-indoloncs are de- 
scribed in U.S. Pat. No. 4,314,944 to have a beneficial 
effect on n'unormal conditions of the cardiovascular 
system i^ore specifically, such compounds are said to 
have a vasodilatation effect on the kidney which is 
similar to that of dopamine, thereby inducing anti- 
hypertensive activity due to a dopaminergic mecha- 
nism. 

The basic structure of the prior art compounds is 
similar to that of the well known cardiovascular agent 
they mimic, dopamine: 



CH 2 — CH 2 — NH 2 




OH 
Dopamine 



One skilled in the structure function art will appreci- 
ate that the 7-hydroxy group of the compounds of the 
prior art is necessary for them to resemble the structure 
of dopamine. Without this key group, the resulting 
compounds would not be expected to have cardiovas- 
cular activity. 

DESCRIPTION OF THE INVENTION 

The indolone compounds of this invention have bene- 
ficial cardiovascular activity despite the lack, of the 
supposedly essential 7-hydroxy group. In addition to 
not having a catechol or catechol-mimicking structure, 
these indolones may not be subject to tachyphylaxis and 
are better absorbed orally when compared with the 
prior art compounds based on preliminary pharmaco- 
logical tests with the preferred species of this invention. 

The compounds are illustrated by the following 
structural formula: 

(CH2)„-R 1 

I 

in which: 

R is amino, lower alkylamino, di-lower alkylamino, 
allylamino, diallylamino, N-Iower alkyl-N-allylamino, 
benzylamino, dibenzylamino, phenethylamino, diphene- 



Z 

thylamino, 4-hydroxyphencthylamino or di-{4-hydrox- 
yphenethylamino); 

R 1 , R 2 or R 3 arc, each, hydrogen or lower alkyl; and 

n is 1-3. 

A subgeneric group of this invention comprises the 
compounds of formula I in which: 

R is amino, di-n-propylamino, n-propyl-n-butylamino 
or 4-hydroxyphenethylamino; 
10 R>, R2 or R 3 are hydrogen; and 

(CHz)* is ethylene (— CH 2 — CH 2 — ). 
A^efcrred species of this invention is 4-{2-di-n- 
propylaminoethyl)-2(3H)-indolone or one of its phar- 
15 maceutically acceptable, acid addition salts. 

The term "lower alkyl" used herein and in the claims 
is me-ant, for convenience, to include branched and 
straight chain groups of from 1-6 carbons, preferably 
n-propyl, for each alkyl in R and from 1-4 carbons, 
20 preferably methyl, for each of R 1 , R 2 and R 3 . R 1 , R 2 and 
R 3 are preferably, for ease of preparation, all the same. 

The pharmaceutically acceptable acid addition salts 
having the utility of the free bases of formula I are part 
23 of this invention. These are prepared by methods well 
known to the art and are formed with both inorganic or 
organic acids, for example: maleic, fumaric, benzoic, 
ascorbic, pamoic, succinic, bismethylenesalicylic, meth- 
ane sulfonic, ethane disulfonic, acetic, oxalic, propionic, 
30 tartaric, salicylic, citric, gluconic, aspartic, stearic, pal- 
mitic, itaconic, glycolic, p-aminobenzoic, glutamic, 
benzenesuifonic, hydrochloric, hydrobromic, sulfuric, 
cyclohexylsulfamic, phosphoric and nitric acids. The 
35 hydrohalic and, especially, methane sulfonic acid salts 
are conveniently used. 

The compounds of this invention are prepared by the 
following reaction sequences: 

40 

Scheme A 




(CHj),-R (CH 2 ).-R 




3 * 

-continued spIit ** v ^'"B catalytic hydrogcnation; a tert.-boc, using 

mild acid. \ 

The alkylated products of this invention arc, alterna- 
tively, or, in certain instances, preferentially prepared 
5 by alleviation of the parent amino compounds of for- 
O mula I in which R is amino or a secondary amino. For 
example, the N-alkylated products, formula I when R is 
a secondary or tertiary amino, arc conveniently pre- 
pared by reductive aJkylation using, for example, the 
In the reaction sequences of Schemes A and B above, 10 aldehyde in one or two molar equivalent quantities 
n. R, Ri. X and R*are as described for formula I; m is undcr reduction conditions, such « under catalytic 
n- 1. In some cases, such as where R is a primary or hydrogenation conditions over a pa Jladium or platinum 
secondary amino, a protective group may be nracnt. as " ™* « ™ n « formaldehyde-formic acid 

. ■ m „„ a-*o\\ k-i««7 when R is dimethylamino. 

described in more detail below. m ^ f . „ . . * . ... , . . . 

i jjv . .u , , , rt . m _ t . 15 N-Alkylation, such as using an ailyl or benzyl tulide 

In addition to the reaction sequences noted above, the . 7 f ? . ' ' . 

, f . . . # . Z , . . „ _ m the presence of an acid binding agent, can be used 

compounds of thus inversion are prepared by the reac- condition,. Profiting the anido 

tions which are uesenbed in U.a. ?at. No. ',3^944, dyri * ^ . f 

using, of course, known deshydroxy or desmethoxy n ^ ^ known f Q ^ ^ sub fti:ucnts at the 

starting materials. ^In preparing the present T-unsub- 2Q j or 3-pontticnn cf Che indolone rin 8 arc introduced by 
stituted indolones by this route the ring closure to form fonnin J7 hc lithio dcriv atives at the ring position, such 
the isatinnng at column 2 of that patent can proceed to ^ ugj b , |hhium followcd by rcaction with a 
gI ve two isomeric products which must then be scpa- Iowcf ^ hftHdC( ^pcaMy an alkyl iodide. This pro- 
rated to yield the indolones of this invention. cog u simiIar tQ ^ by A _ S . KLende et al., 

In Scheme A, the corresponding 7-hydroxy indolone 25 Syfl \ 2 \ (1982). 

starting material (1) is de-hydroxylated by reacting it ^ ^^0^ of this invention have utility, as spe- 
with at least a stoichiometric quantity of a reactive c ific dopamine agonists, in the treatment of disorders of 
5-halo-l-phenyl-lH-tetrazoIe in the presence of an acid thc cardiovascular system, especially to treat hyperten- 
binding agent, such as an alkali metal carbonate, in a sion to treat ^ pectoris, to treat the symptoms of 
suitable inert solvent, such as aqueous acetone, dimeth- ^ congestive heart failure or to improve kidney function, 
ylformamide or dimethylacetamide. The reaction is Morc specifically, the compounds of this invention, 
carried out at room temperature until substantially com- especially 4-(2-di-n-propyIaminoethyl)-2(3H)-indolone 
plete. From one to two days may be used. If desired, the hydrochloride, have proved to be selective peripheral 
reaction may be carried out in shorter time by operating D2-agonists. For a discussion of various agonist/antago- 
at a higher temperature, for example, up to 75*. 35 mst activities in the dopaminergic system, one should 

The resulting new intermediate, a 4-(aminoalkyl)-7- rcfer to j. m. Rooyen, et a!., S. Afr. Med. J. 59 329 
(1 -phenyl-! H-tetraza2ol-5-yloxy)-2(3H>indolone, is (1981). or I. Cavero et aL, Life Sciences, 31 939, 1059 
subjected to hydrogenation to split the tetrazole-oxyin- (1982). Otherwise speaking, the main focus of action is 
dolone link. Conveniently, catalytic hydrogenation, for at th e presynaptic a-dopaminergic receptors which 
example using a noble metal catalyst at moderate pres- 40 a\so be called "D2-receptors." Activation of the 
sures of hydrogen and some heat, such as palladium-on- D2-receptors on the sympathetic nerve terminals inhib- 
charcoal at 50 # for 20 hours under 55 p.s.i., is used. fa xhc release of noradrenaline, thereby, promoting 

When R is a reactive amino, the starting material (1) vasodilation, among other beneficial cardiovascular 
is used in the form of an acid addition Wt or an other- actions. 

wise amino protected derivative. If a hydrogenation 45 j n the perfused rabbit ear artery test [J. P. Hieble et 
labile protective group is present on compound 1, it is Arch. Pharmacol., 309 217 (1979)], 4-(2-di-n- 

also split during the reduction. propylaminoethyl)-2(3H)-indolonc hydrochloride had 

The reactions of Sequence B involve the insertion of an EC50 of 72 nM. It was active in vivo in the dog in 
the aminoalkyl side chain into the phenyl ring (l->7) ooth the cardiovaccelerator nerve and perfused hind 
followed by ring closure of the o-carboxymethyl-m- 50 limb preparations and did not cause tachyphylaxis in the 
nitro intermediate (7). The ring closure is carried out by latter preparation as did its 7-hydroxy congener of the 
reduction of the intermediate, for example, using cata- prior art. Intravenous infusion of this species of this 
lytic hydrogenation over a noble metal, preferably pal- invention in the DOCA-salt hypertensive and spontane- 
ladium, catalyst in a suitable solvent, for example, a ously hypertensive rats reduced blood pressure and 
lower alcohol, dilute hydrochloric acid or glacial acetic 55 heart rate. A similar but weaker effect on blood pres- 
acid, at moderate pressures of hydrogen and at a tern- sure and heart rate was observed with the lead com- 
perature chosen from the range of room temperature to pound in the renal hypertensive rat and in the normo- 
60°. The reaction proceeds quickly to completion. The tensive rat tests. In conscious DOCA salt hypertensive 
nitro group of compound 7 is reduced first, followed by rats, oral doses of 10 mg/kg of the di-n-propylamino- 
ring closure. 60 ethyl compound demonstrated an anti-hypertensive 

As noted above, this reaction sequence is adaptable to effect This species seems more readily absorbed from 
prepare the compounds having a reactive aminoalkyl the gastrointestinal tract than is its 7-hydroxy congener, 
side chain by protecting an amine or another reactive The pharmaceutical compositions of this invention 
group with a standard projecting means such as forming which have pharmacodynamic activity v/iLhin the car- 
a maleimide, tert. boc or phthalimide derivative, which 65 diovascular system, for example renal vasodilatation, 
is removed, by standard reactions, after ring closure. correcting hemodynamic imbalance, anti-anginal activ- 
The phthalimido protective group,, for example, is split ity, hypotensive activity and bradycardia, are prepared 
using reaction with hydrazine hydrate. A benzyloxy is in conventional dosage unit forms by incorporating a 
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compound of formula I. or a pharmaceutical accept- active ingredient, a typical dose to .how 

able^cid addition sal. thereof, into a nontoxic pharma- sive activity would be elected from he r„g C o f ^ 

ceutical carrier according to accepted pharmacy proce- about 100-250 mg of b«e equivaknt for each ^dosage 

dtr« in^Tontoxic quantity .uf^em to produce the unit which i, adapted <°<^«"™ tr ™« «» wh,ch 

desired pharmacodynamic activity in a subject, animal 5 is administered orally from 1-4 tunes 

oSJn Pr^bfy. the compositions will contain the The following example, are designed solely to do* 

wt^e TgrSfin a„ activebut nontoxic quantity trate the preparation and use of the compound, of this 

Sed from the range of about 50 mg to about 500 mg, invention. The temperature, are C^tigrade Other var- 

^eTer7bl7ataur 7^250 mg. of «:Uve ingredient, as the iation, of these example. will be obwous to those sidled 

base, per iosage unit This quantity depends on the 10 in the art. 

relate : rx>tency of the base compound compared with EXAMPLE 1 

that of the prototypal species, 4-(2-di-n-propylamino- ^ nf ajja\- 

ethyl>2(3H>indolone, as well as on the specific biologi- A nature of 144 g ^~2^^Cd 

of solid carriers are lactose, terra alba, sucrose, talc. rcfluxed for about Shorn* vhKh tuK tmn uyer 
«S .MTpectin, acacia, magnesium stearate or stea- 20 chromatographic analysis («hca gel ^.15-2*4 «J 
ricacid ^e^ oT^cirier. are isotonic saline aceUte-meth«wU»nc. amrnon.um hydroxnle) ind,- 

release pellet form, in a suppository or in the fonn of a 2£ ^^^^^J^^^tMution 

be in the form of a syrup, emulsion, soft gelatin capsule, 40 ^^^^^ acetic acid and 1.49 g of 

sterile injectable liquid such as an ampul or an aqueous ^ le t ^J^°^Z^ogau l tcd in a Parr 
or nonaqueous liquid suspension for oral administrate. 10% r^alladiun^-carboo JJJjySrm wann 
Themethod of this invention for producing Eh-ago- apparatus at 50 p.s.L for 20 hours at XT. iae wjra. 

tation. anti-angmal. -**P<™™ ^ bradycardic « w» cScentrated in 
activity. It comprises admmii^nng orally, rectally or gweuu ^ distributed in 
parenteral to a subject in need of such activity a com- ^^J^J^j^JSSSkm of the aque- 
pound of formula I or a phannaceuUcally acceptiAIe "^^^^ff^SSuid. the organic phase 
acid addition salt thereof, usually combined with a °™ Pj^£f ™ OTiCC with IN hydrochloric 
pharmaceutical carrier, in a nontoxic amount sufficient 50 was ^ C "^~™ " wcrc adjusted to 
fo produce said activity. The route of adrmmstratu* ^^^^^^^7^ and ex- 
4 be any route which effectively transports ithe «■ pH £5 wrfh aqueou* MO* «* ^ 
tive compound to the cardiovascular system receptors trac ^ ™»\ ». toed oreanic extract was back-washed 
which are to be selectively stimulated. Such routes ether The ™™^ b ™^£™^ ydrommAsne . 
include oral, rectal or parenteral admimstraUon. the 55 ^jJ^fJJJ^'S^Sed with She- 
ar* route being preferred. The parenteral administra- smm ^^^^S^poUled to dryness in 
tion may be subcutaneous or, preferably, intravenous gJ^JS) of p ^ e yellow crystalline 

ranges given above will be administered several tunes. 60 ^"^^SSoSSSd to about 50 cc gave 1.26 

d. m«hod describe above i. c«n«d «, ft-agonM « p»»« of «Jj££»*5 „„, „ ^ 

activity is produced. . wh j c h is used to prepare other salt forms 
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or sulfamate by reacting aliquots of the base in ether 
with an excess of each acid. 

EXAMPLE 2 

A mixture of 22.0 g (0.105 mole) of 2-methyl-3-nitro- 5 
phenylacetic acid (V. Askam et a!., J. Chem. Soc. (C) 
1969 1935) and 25 cc of thionyl chloride was slowly 
heated to 75* and the copious evolution of gasses al- 
lowed to moderate. The temperature was raised and the 
solution was refluxed for I hour. The reaction was 10 
concentre' &i in vacuo. The residual straw-colored 
synip % V3« chased several times with dry toluene, di- 
luted with !00 cc of dry toluene and added to a cool 
(10") mixture of 13 g of sodium carbonate in 150 cc of 
water and 150 cc of toluene containing 14.5 cc (10.6 g, 15 
0.12 mole) of di-n-propy limine with very slow stirring. 
After 30 minute i, the ice-bath wss removed. Stirring 
was continued for one hour. An additional 0.5 g of solid 
sodium carbonate was added to the reaction. After 15 
minutes, the organic phase was separated, washed with 20 
5% aqueous sodium carbonate followed by 2N hydro- 
chloric acid and, finally water. The organic solution ' 
was dried over magnesium sulfate, concentrated in 
vacuo and pumped free of solvent to give 29.5 g of 
2-methyl-3-nitrophenyl-N,N-di-n-propyi acetamide as a 25 
ptraw-colored syrup. 

The total syrup (105 mmoles) was taken up in 250 cc 
of anhydrous tetrahydrofuran and treated with 160 cc 
of 1.0 M borane in tetrahydrofuran at room temperature 
for 1 hour. The reaction was refluxed for 2 hours, then 30 
cooled. Excess reagent was destroyed by the cautious 
addition of dry methanol. This solution was concen- 
trated in vacuo. The residual syrup was treated with 40 
cc of 6N hydrochloric acid for 1 hour on the steam- 
bath, cooled, basified with 40% sodium hydroxide and 35 
extracted with 3 portions of ether. The combined or- 
ganic phase was washed once with brine, concentrated 
in vacuo and distilled in a Kugelrohr apparatus at 
1 15M 18V0. 1 mm Hg to give 21.6 g of a mobile yellow 
oil; 2-methyl-3-nitrophenyIethyI-N,N-di-n-propyl 40 
amine. 

To a solution of 2.38 g (0. 103 gram atoms) of sodium 
metal in 52 cc of absolute ethanol at room temperature 
was added 18.51 g (C.07 mole) of the nitro compound in 
one portion, with stirring, followed by 15.42 g (0.103 45 
mole) of diethyl oxalate. The reaction was refluxed 
under nitrogen for about 20 minutes, cooled, quenched 
on 700 cc of ice-water and acidified with 3N hydrochlo- 
ric acid. This aqueous solution was washed with a small 
volume of ether, basified to pH 8.5 with solid sodium 50 
carbonate and extracted with 3 portions of ether. The 
combined ether extract was washed with saturated 
brine, dried over anhydrous magnesium sulfate, clari- 
fied with charcoal and concentrated in vacuo. The 
residue was triturated with cold petroleum ether, HI- 55 
tered and air-dried to give 6.0 g of ethyl 6-(2-di-n- 
propylaminoethyl)-2-nitrophenylpyruvate as a yellow 
powder. The triturate was concentrated in vacuo and 
distilled to give 7.3 g of recovered starting material 
which was recycled. In the same manner, a total of 60 
three recycles provided 11.0 g of ethyI-6-(2-di-n- 
propylaminoethyl)-2-nitrophenylpyruvate. 

A cold (10*) solution of 10.24 g (28.1 mmoles) of the 
pyruvate in 196 cc of 2% -vadium hydroxide was treated 
with 5.0 cc of 30% hydrogen peroxide dropwise over 65 
several minutes. The cooling bath was removed and 
stirring was continued for 1.5 hours during which time 
the reaction became much lighter in color. A small 
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amount of insoluble material was removed by filtration. 
The pH was adjusted to 1.5 by the cautious addition 
(foaming) of about 12 cc of cone, hydrochloric acid. 
This solution was concentrated in vacuo at 4l/* f recon- 
stituted with water and evaporated twice more. The 
residue was slurried in a minimum volume of dilute 
hydrochloric acid, filtered and air-dried to give 6.40 g 
of 2-nitro-6(2-di-n-propylaminoethyl)-phenyl acetic 
acid hydrochloride as a white powder. 

A mixture of 5.83 g ( 1 6.9 mmoles) of 2-nitro-6-{2-di-n- 
propylaminoethyl)-phenyl acetic acid hydroc'.:'oridc 
and 0.6 g of 5% palladium-on-carbon in 250 cc Oi r etha- 
nol was hydrogenated at 50 p.s.i. over 5.5 hours. The 
catalyst was filtered, washed with ethanol, and the fil- 
trate evaporated to dryness in vacuo. The white residue 
was crystallized from 550 cc of hot acetonitrilc to ^ve 
3.89 g of 4-(2-di-n-prcpylmainoetliyl>-2(3H)i;jdGlone 
hydrochloride, mp 240°-2\ 

Anal. Calcd. for C16H24N2O HCI: C, 64.74, H, 8.49; 
N, 9.44. Found: C. 64.82; H, 8.26; N, 9.28. 

EXAMPLE 3 

A mixture of 2.73 g (10-0 mmoles) of 4-<2-aminoc- 
thyl)-7-hydroxy-2(3H)-indolonc hydrob-omidc (U.S. 
Pat. No. 4,314,944), 200 cc of dimethylf nnamide, 1.86 
g (10.3 mmoles) of 5-chIoro-l -phenyl- 1 H-tetrazole, 10 
cc of water and 2.9 g (21 mmoles) of anhydrous potas- 
sium carbonate is stirred at room temperature for 2 days 
or until thin layer analysis indicates that no starting 
material remains. The reaction is filtered and the filtrate 
is acidified with dil. hydrochloric acid, concentrated in 
vacuo and the residue triturated with abs. ethanol. The 
triturate is clarified with charcoal and evaporated to 
dryness in vacuo. The hydrochloride salt of 4-<2-amino- 
ethyl)-7-( 1 -phenyl- 1 H-tetrazol-5-y Ioxy>2(3H)-indolone 
is hydrogenated directly in 200 cc of glacial acetic acid 
using 50% by substrate weight of 10% palladium-on- 
carbon at 50 p.s.i. for 20 hours at 50\ The warm reac- 
tion mixture is filtered. The catalyst is washed thor- 
oughly with hot acetic acid. After the filtrate is concen- 
trated in vacuo, the residue is stripped several times 
from dilute hydrochloric acid and crystallized from 
ethanol to give 4-(2-aminoethyl)-2(3H)-indoIone hydro- 
chloride. 

EXAMPLE 4 

A mixture of 0.5 g of 4-(2-aminoethyl)-2(3H)-indo- 
lone hydrochloride, prepared as in Example 3, 2.2 g of 
isobutyraldehyde, 0.3 g of 5% palladium-on-charcoal 
and 75 ml of glacial acetic acid is hydrogenated at 55 
p.s.i. of hydrogen for 5 hours. The catalyst is separated 
by filtration and washed with acetic acid. The com- 
bined mother liquor-washings is evaporated in vacuo to 
give a residue which is taken up in cold methanol and 
treated with methanolic hydrogen bromide to give, 
upon concentration and cooling; 4-{2-di-isobutylamino- 
ethyl)-2(3H)-indolone hydrobromide. 

EXAMPLE 5 

A mixture of 0.9 g of 4^2-aminoethyl)-2(3H>indo- 
Ione, 0.23 g of 4-benzyloxyphenylacetaldehyde, 0.25 g 
of 10% palladium-on-charcoal and 100 ml of ethanol is 
hydrogenated at 50 p.s.i. at 50* until the uptake of hy- 
drogen is complete. After fdtration, the mother liquors 
are evaporated to give 4-[2(4-hydroxyphenethylamino)- 
ethyl]-2(2II)-indolone as the residue. This base in alco- 
hol is treated with an excess of methylsulfonic acid to 
give ihe methylsulfonate salt. 
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Repeating this reaction with 4-n-propylaminoethyl-7- 
hydroxy-2(3H)-indo!one and butyraldehyde gives 4-n- 
butyl-n-propylamino-ethyl-7-hydroxy-2(3H)-indoIone 
hydrochloride. 

EXAMPLE 6 5 

Substituting 2.2 g of 4-(3-dimethylaminopropyl)-7- 
hydroxy-2(3H)-indolone hydrobromide (U.S. Pat. No. 
4,314,944) for 4-(2-di-n-propylaminoethyl)-7-hydroxy- 
2(3H)-indolonc hydrobromide in Example 1 gives 4-(3- 10 
dimethy laminc* ;ropy l)-7-( 1 -phenyl- 1 H-tetrazol-5-ylox- 
y)-2(3H)-in/J. i'jne hydrochloride and, then, 4-(3ndime- 
thylaminopropylV2GH)-!ndolone base as well as the 
ethanedisulfonate salt as described above. 

Substituting 4-n-propylaminoethyl-7-hydroxy-2(3H)- 15 
indolone hydrobromide (U.S. Pat. No. 4,314,944) gives 
4-n-propylaniinoethyi-2-(3H)-indoIone hydrochloride. 

Substituting 4-dimethylaminopropyl-7-hydroxy- 
2(3H)-indolone hydrobromide (U.S. Pat. No. 4,314,944) 
gives 4-dimethylaminopropy 1-2(3 H>indoIone hydro- 20 
chloride. 

EXAMPLE 7 

4-Aminoethyl-2(3H>indolone (10 g) is reacted with 
two mole equivalents of allyl bromide and 4 equivalents, 25 
of triethylamine in acetonitrile with mild heat for sev- 
eral hours. The reaction mixture is evaporated. The 
residue is suspended in water. The mixture is extracted 
with ethyl acetate. The extracts are washed, dried and 
evaporated to give 4-di-allylaminoethyl-2(3H)-indo- 30 
lone. This material (1 g) is dissolved in ether-ethanol 
and treated with methane sulfonic acid to give the 
methane sulfonate salt Using benzyl bromide gives 
4-dibenzylaminoethyl-2(3H)-indolone. 

EXAMPLE 8 35 

Anhydrous tetrahydrofuran (10 cc) at 20' under ni- 
trogen was treated with 2.0 cc (4.8 mm) of 2.4 M n-butyl 
lithium in hexane followed by 0.49 g (1.5 mm) of 4-di-n- 
propyIaminoethyl-7-methoxy-2(3H)-indolone hydro- 40 
chloride and 0.349 g (3 mm) of N,N,N',N'-tetrame- 
thylethylene diamine. Gas evolution and dissolution of 
the salt was observed. 

The reaction mixture was cooled in a dry ice- 
propanol bath a^d treated with 1.5 mm of iodomethane 45 
in one portion. After stirring in the cold for 10 minutes, 
the bath was removed and stirring continued for 2 
hours. The mixture was quenched in 20 cc of saturated 
ammonium chloride solution, diluted with ethyl ether. 
The organic layer was separated. The remaining mate- 50 
rial was again extracted twice. The combined dried 
extracts were concentrated in vacuo, stripped from 
ethyl ether and carbon tetrachloride. 

Analysis of the solid demonstrated a mixture of 10% 
starting material and a 50 — 50 mixture of di- and mono 55 
3-methylated product. The mixture was realkylated to 
give 169 mg of 3,3-dimethyl-4-di-n-propylaminoethyl-7- 
methoxy-2(3H)-indolone. 

This material is hydrolyzed as described in U.S. Pat 
No. 4,314,944, Example 4 then, dehydroxylated in the 60 
form of the crude product as described above to give 
3,3-dimethyl-4-di-n-propylaminoethyI-2(3H)-indolone 

hydrochloride. 

The Kendc process was -epeated using the same 
quantities but using 0.61 cc (9.8 mm) of methyl iodide at 65 
—70*. The mixture was allowed to warm to —25* and 
held there for 1 hour followed by 3 hours at room tem- 
perature. After working up as described, 4-di-n- 



10 

propylaminoethyl-7-mcthoxy-3-mcthyl-2(3H)-indolone 
was recovered. .This is treated with boron tribromide 
and, then, 5-chloro- 1 -phenyl- 1 H-tetraxole to give 4-di- 
n-propylaminocthyl-3-methyl-2(3H)-indolone hydro- 
chloride. 

EXAMPLE 9 

4-(2-di-n-PropylaminoethyI)-2(3H)-indolone hydro- 
chloride^ 125 mg) is mixed with 200 mg of lactose and 
2 mg of magnesium stearate, filled into a hard gelatin 
capsule and administered to a hypertensive patient from 
1-3 times daily. " 

What is claimed is: 

1. A compound of the structural formula: 
in which: 

R is amino, Ci-$-lower alkylamino, di-(Ci-4-lower 
alkyI)amino, allylamino, diallylamino, N-(Ci_6- 
lower alkyl)-N-alIylamino, benzylamino, diben- 
zylamino, phenethylamino, diphenethylamino, 4- 
hydroxyphenethyl amino or di-(4-hydroxyphene- 
thyl)amino, and 

Rl, R 2 and R 3 are, each, hydrogen or Q^-lower 
alkyl; or a pharmaceutically acceptable, acid addi- 
tion salt thereof. 

2. The compound of claim 1 in which R 1 , R 2 and R 3 
are hydrogen, n is 2 and R is amino, di-n-propylamino, 
n-propyl-n-butylamino or 4-hydroxyphenethylamino. 

3. The compound of claim 1 being 4-(2-di-n- 
propylaminoethyl)-2(3H)-indolone or a pharmaceuti- 
cally acceptable, acid addition salt thereof. 

4. The compound of claim 1 being 4-(2-di-n- 
propylaminoethyl)-2(3H>indolone as the free base. 

5. The compound of claim 1 being 4-(2-di-n- 
propylaminoethyl)-2(3H)-indolone hydrochloride. 

6. The compound of claim 1 being 4-(2-aminoethyl)- 
2(3H)-indolone or a pharmaceutically acceptable, acid 
addition salt thereof. 

7. The compound of claim 1 being 4-(4-hydroxy- 
phenethylaminoethyl-2(3H)-indolone or a pharmaceuti- 
cally acceptable, acid addition salt thereof. 

8. A pharmaceutical composition having D2 receptor 
agonist activity comprising a nontoxic, agonist quantity 
of a compound of the structural formula: 

(CH2),-R 

in which: 

R is amino, Q-6-lower alkylamino, di-(Ci-6-lower 
alkyl)anu-io, allylamino, diallylamino, N-(C;-*- ~ 
lower alkyl)-N-allylamino, benzylamino, biben- 
zylamino, phenethylamino, diphenethylamino, 4- 
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hydroxyphenethylamino or di-<4-hydroxyphcne- 
thyl)amino, and 
R l , R 2 and R J arc each hydrogen or C|-4-lower ailtyl; 
or a pharmaceutically acceptable acid addition salt 
thereof, in dosage unit form, combined with a phar- 
maceutical carrier. 
9. The composition of claim 8 in which the Di-ago- 10 
nist compound is 4-(2-di-n.propylaminocthyl)-2(3H)- 



12 



indolone or a pharmaceutically acceptable, acid addi- 
tion salt thereof. 

10. The composition of claim S in which the Ch-ago- 
nist compound is 4-<2-di-n-propyIaminoethyI)-2(3H)- 
indolohe hydrochloride. 

11. The composition of claim 8 in dosage unit fornf 
adapted for use as an antihypertensive composition. 

12. The composition of claim 8 in which the quantity 
per dosage unit is, selected from the range of 3<M00 mg 
base weight of said compound. 
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